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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to in- 
traocular lens (lOL) implants and particularly to a tele- 
scopic intraocular lens with novel, compact structure. 

BACKGROUND OF THE INVENTION 

[0002] Intraocular lens (lOL) inserts comprising tele- 
scopes are known. Representative examples of tele- 
scopic lOLs include appllcant^asslgnee's US Patents 
5,354,335; 5,391,202; 5,814,103; 5,876,442; 
5,928,283; 6,007,579 and 6,066.171, the disclosures of 
which are Incorporated herein by reference. Telescopic 
lOLs may be classified as Galilean, reverse Galilean, or 
telediopter. Galilean intraocular inserts have a positive 
(converging) lens at the anterior side of the eye and a 
negative (diverging) lens at the posterior side. Con- 
versely, reverse Galilean intraocular inserts have a neg- 
ative (diverging) lens at the anterior side of the eye and 
a positive (converging) lens at the posterior side. 
[0003] Galilean telescopic lOLs are designed to cor- 
rect problems stemming from central field defects, such 
as those caused by macular degeneration (e.g., atroph- 
ic or exudative), chorioretinitis of the macula, central se- 
rous chorioretinopathy, or ischemia, for example. Re- 
verse Galilean telescopic lOLs are designed to correct 
problems stemming from peripheral field defects, such 
as those caused by retinitis pigmentosa, primary or met- 
astatic central nervous system tumors or glaucoma, for 
example. 

SUMMARY OF THE INVENTION 

[0004] The present invention seeks to provide further 
improvements to telescopic lOLs. In one aspect of the 
present invention, the distance between the positive 
lens and negative lens is fixed and detemnined by the 
structure of the lenses abutting against each other. This 
novel structure saves on assembly and manufacturing 
costs. 

[0005] In another aspect of the present invention, the 
lenses may be provided with different coatings for su- 
perior performance. For example, a yellow coating may 
be provided to Improve night vision. A UV coating may 
be provided to protect against UV by day. A spectral 
coating may be provided to improve contrast. An anti- 
reflective coating may be provided to reduce reflections 
on the lOL. 

[0006] I n still another aspect of the present invention, 
the anterior and/or posterior faces of the lOL may be 
slanted with respect to a longitudinal axis (i.e., the an- 
terior-posterior axis). This means that either the anterior 
or posterior faces (or both) are prismatic. Such a struc- 
ture a\\o\NS for "dialing" the lOL, i.e., rotating the lOL 
about the longitudinal axis in order to adjust the align- 



ment of the lOL to suit the particular patient. Additionally 
or alternatively, the lOL Is provided with a magnet, and 
a magnetic tool can be used to dial the lOL non-inva- 
sively by attracting the lOL magnet and appropriately 

5 turning the lOL. 

[0007] In yet another aspect of the present invention, 
the lOL has a truncated cone shape, with one of the 
lenses being smaller in diameter than the other. Such a 
structure saves on material, volume and weight, and 

10 permits inserting the lOL with a smaller incision. 

[0008] In another aspect of the present invention, the 
lenses of the lOL are packaged as separate "capsules" 
or housings which are aligned and joined, such as by 
bonding or snap-fitting together. 

15 [0009] Different kinds of lenses may be used in the 
present invention, such as hologramic, graded index, 
diffractive, binary, multiorder diffractive, harmonic dif- 
fract! ve, Fresnel, spheric and aspheric. 
[0010] There is thus provided in accordance with a 

20 prefen-ed embodiment of the present invention an In- 
traocular lens implant including a telescope body defin- 
ing an optical path for light to pass therethrough, a pos- 
itive lens and a negative lens attached to the telescope 
body, and mounting structure connected to the tele- 

25 scope body for mounting the implant In an eye, wherein 
the lenses abut against each other, and a distance be- 
tween the positive lens and the negative lens is fixed 
and determined by the lenses abutting against each oth- 
er. 

30 [0011] In accordance with a prefen-ed embodiment of 
the present invention at least one of the lenses is coated 
with at least one of a yellow coating, a UV coating, a 
spectral coating, and an anti-reflective coating. 
[0012] Further in accordance with a preferred embod- 

35 iment of the present invention the telescope body has 
an anterior face, a posterior face and a longitudinal axis, 
and at least one of the anterior and posterior faces are 
slanted with respect to the longitudinal axis of the tele- 
scope body. 

40 [001 3] Still further in accordance with a preferred em- 
bodiment of the present invention a magnet is mounted 
on a portion of the implant. Preferably a magnetic tool 
is provided to attract the magnet from outside an eye In 
which the implant is installable. 

45 [0014] In accordance with a preferred embodiment of 
the present invention the telescope body has a truncat- 
ed cone shape with one end having a greater diameter 
than an opposite end thereof. 

[0015] Further in accordance with a prefen-ed embod- 
50 iment of the present invention one of the lenses is small- 
er than the other, and the smaller of the lenses is posi- 
tioned near the smaller diameter end of the truncated 
cone shaped telescope body. 

[0016] Additionally in accordance with a prefen-ed 
55 embodiment of the present invention at least one of the 
lenses includes at least one of a diffractive lens, a binary 
lens, a multiorder diffractive lens, a harmonic diffractive 
lens, a Fresnel lens, a spheric lens and an aspheric lens. 
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[0017] There is also provided in accordance with a 
preferred embodiment of the present invention an in- 
traocular lens Implant including a positive lens mounted 
in a first housing, a negative lens mounted in a secorid 
housing, the first and second housings being aligned 
and joined together to define an optical path for light to 
pass therethrough, and mounting structure connected 
to at least one of the first and second housings for 
mounting the implant in an eye. 
[0018] In accordance with a preferred embodiment of 
the present invention the first and second housings are 
bonded together. Alternatively, the first and second 
housings are snap-fit together. 

[0019] There is also provided In accordance with a 
preferred embodiment of the present invention an in- 
traocular lens implant including a telescope body defin- 
ing an optical path for light to pass therethrough, the tel- 
escope body having end caps which substantially seal 
the telescope body, at least one lens attached inside the 
telescope body, and an air bubble substantially sealed 
inside the telescope body between the at least one lens 
and one of the end caps. 

[0020] In accordance with a preferred embodiment of 

the present invention a plurality of the lenses are at- 
tached inside the telescope body, and at least one other 
air bubble Is substantially sealed inside the telescope 
body between the lenses. Preferably the telescope body 
Is made of glass. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The present invention will be understood and 
appreciated more fully from the following detailed de> 
scription, taken in conjunction with the drawings in 
which: 

Rgs. 1A and 1B are simplified pictorial and partially 
sectional illustrations, respectively, of an intraocular 
lens implant constructed and operative in accord- 
ance with a preferred embodiment of the present 
Invention, wherein a distance between a positive 
lens and a negative lens is fixed and determined by 
the structure of the lenses abutting against each 
other; 

Fig. 2 is a simplified partially sectional illustration of 
an Intraocular lens implant constructed and opera- 
tive in accordance with another preferred embodi- 
ment of the present invention, wherein the posterior 
face of the lOL is slanted with respect to a longitu- 
dinal axis; 

Fig. 3 is a simplified partially sectional illustration of 
an intraocular lens implant constructed and opera- 
tive in accordance with yet another prefen-ed em- 
bodiment of the present invention, wherein the lOL 
has a truncated cone shape; 
Fig. 4 is a simplified partially sectional Illustration of 
an intraocular lens implant constructed and opera- 
tive in accordance with another preferred embodi- 



ment of the present invention, wherein lenses of the 
lOL are packaged as separate "capsules" which are 
aligned and joined together; and 
Figs. 5A and 5B are simplified sectional illustrations 
5 of two different kinds of diffractive lenses useful in 
the intraocular lens Implants of Figs. 1-4, construct- 
ed and operative In accordance with two preferred 
embodiments of the present invention. 



[0022] Reference is now made to Figs. 1A and IB 
which illustrate an intraocular lens (lOL) Implant 10 con- 

15 structed and operative in accordance with a preferred 
embodiment of the present invention. lOL implant 10 
preferably includes a telescope body 12 defining an op- 
tical path 14 for light to pass therethrough. Telescope 
body 12 is preferably generally cylindrical and includes 

20 one or more lenses 16, preferably at least two, attached 
thereto. Most preferably, one of lenses 16 is positive and 
the other negative. In the illustrated embodiment, the 
positive lens is anteriorly positioned and the negative 
lens is posteriorly positioned, thereby forming a Gaus- 

25 sian telescopic system. It is appreciated that the lenses 
can be alternatively anranged to form a reverse Galilean 
telescopic system (having an anteriorly positioned neg- 
ative lens and a posteriorly positioned positive lens). 
[0023] Mounting structure 18 is provided for mounting 

30 lOL implant 10 in an eye (not shown). Mounting struc- 
ture 18 may Include, for example, one or more haptics 
extending from telescope body 12. A suitable material 
for constructing all parts of lOL implant 10, as Is well 
known in the art. Is polymethylmethacrylate (PMMA), for 

35 example. 

[0024] In accordance with a preferred embodiment of 
the present Invention, lenses 16 abut against each oth- 
er. The distance between the two lenses 16 is fixed and 

determined by the lenses abutting against each other. 

^0 Lenses 16 are preferably formed with chamfered and 
flattened surfaces 20 to facilitate lenses 16 abutting 
against each other The lenses 16 may be joined to the 
Inside of telescope body 12 by any suitable means, such 
as by bonding or welding, for example. An optical block- 

45 er 19 may be snapped onto the posterior end of tele- 
scope body 12. Optical blocker 19 preferably Includes 
a translucent or opaque, generally cup-like cap with a 
generally centrally-located aperture 17 formed therein 
for passing light therethrough. 

50 [0025] In accordance with a prefen-ed embodiment of 
the present Invention, telescope body 12 is made of 
glass with sealed end caps 8, preferably welded thereto. 
(The anterior end cap 8 is preferably formed with a gen- 
erally centrally-located aperture for passing light there- 

55 through.) In such a stmcture, there is an air bubble 9 
between lenses 16 and between each of lenses 16 and 
each end cap 8. The light is refracted by air bubbles 9 
as it passes through telescope body 12. Glass is the pre- 



10 DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 
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ferred material, because it makes a substantially her- 
metic seal, thereby ensuring the long-term presence 
and integrity of air bubbles 9. 

[0026] i n accordance with a preferred embodiment of 
the present invention, one or both of lenses 16 Is pro- ^ 
vided with a coating 22 for superior performance. For 
example, coating 22 may be yellow to improve night vi- 
sion. Altennatively, coating 22 may be a UV coating to 
protect against UV by day. As another alternative, coat- 
ing 22 may be a spectral coating to improve contrast io 
Alternatively, coating 22 may be anti-reflective to reduce 
reflections on lOL implant 10. 
[0027] Reference Is now made to Rg. 2 which Illus- 
trates an intraocular lens implant 30 constructed and op- 
erative in accordance with another preferred embodi- is 
ment of the present invention. Implant 30 is preferably 
constructed similarly to implant 10, with like elements 
being designated by like numerals. Implant 30 Includes 
a telescope body 32 that has an anterior face 34, a pos- 
terior face 36 and a longitudinal axis 38 (i.e., anterior- 20 
posterior axis). Implant 30 differs from implant 10 in that 
In implant 30, either or both of anterior and posterior fac- 
es 34 and 36 are slanted with respect to axis 38. This 
means that either anterior or posterior faces 34 or 36 (or 
both) are prismatic. Such a structure allows for "dialing" 25 
lOL implant 30, i.e., rotating the lOL about axis 38 in 
order to adjust the alignment of lOL implant 30 to suit 
the particular patient. Additionally or alternatively, im- 
plant 30 may be provided with a magnet 37 mounted on 
any part of the stmcture of implant 30, such as telescope 30 
body 32, mounting structure 18 (e.g., the haptlcs), or 
even a portion of lenses 16. A magnetic tool 39 can be 
used to dial implant 30 non-invasively by attracting mag- 
net 37 and appropriately turning Implant 30 about axis 
38. 35 
[0028] Reference is now made to Fig. 3 which illus- 
trates an Intraocular lens implant 40 constructed and op- 
erative in accordance with yet another preferred embod- 
iment of the present invention. Implant 40 is preferably 
constructed similarly to implant 10 or Implant 30, with 40 
like elements being designated by like numerals. Im- 
plant 40 includes a telescope body 42 that has a trun- 
cated cone shape with one end 44 (in the illustration, 
the posterior end) having a greater diameter than an op- 
posite end 46 thereof (in the illustration, the anterior ^5 
end). In this embodiment, one of the lenses 16 (In the 
illustration, the anterior, negative lens) is preferably 
smaller than the other (in the illustration, the posterior, 
positive lens), and the smaller of the lenses is positioned 
near the smaller diameter end of the truncated cone so 
shaped telescope body 42. Such a structure saves on 
material, volume and weight, and permits inserting im- 
plant 40 with a smaller incision. 
[0029] Reference is now made to Fig. 4 which illus- 
trates an intraocular lens implant 50 constructed and op- 55 
erative in accordance with another preferred embodi- 
ment of the present invention. lOL implant 50 preferably 
includes a positive lens 52 mounted in a first housing 



54, and a negative lens 56 mounted in a second housing 
58. First and second housings 54 and 58 (or "capsules") 
are aligned and joined together to define an optical path 
60 for light to pass therethrough. Mounting stnjcture 62 
is preferably connected to first 54 and/or second hous- 
ing 58 for mounting implant 50 in an eye. First and sec- 
ond housings 54 and 58 may be bonded together. Alter- 
natively, first and second housings 54 and 58 may be 
snap-fit together, such as by means of male and female 
snap connectors 64 and 66, respectively, attached to or 
integrally formed with housings 54 and 58. First and sec- 
ond housings 54 and 58 together comprise a telescope 
body. 

[0030] First and second housings 54 and 58 are pref- 
erably made of glass with sealed end caps 67 and air 
bubbles 68 between the end caps and the lenses, as 
similarly described hereinabove with reference to Fig. 
1B. 

[0031] It is noted that an lOL implant may be con- 
structed in accordance with the present invention, in- 
cluding any combination of the embodiments shown and 
described above with reference to Figs. 1-4. 
[0032] In addition, any of the embodiments of the 
present invention may be made with different kinds of 
lenses 16, such as holographic, graded index, diffrac- 
tive, binary, multiorder diffractive, harmonic diffractive, 
Fresnel, spheric and aspheric. Multiorder lenses are dis- 
cussed in various optical texts and articles, such as 
Dean Faklis and G. Michael Morris, "Spectral Properties 
of Multiorder Diffractive Lenses", Applied Optics, Vol. 
34, No. 14, 10 May 1995, particularly pages 2462-2474. 
[0033] Two examples of diffractive lenses are shown 
in Figs. 5A and 5B. Fig. 5A illustrates a binary, 4 level 
lens with a step phase shift of 2k/4, 1^=80% and power 
^ Fig. 5B illustrates a harmonic Fresnel lens with a 
phase shift of m27t, r|=100% and power ^ X, Of course, 
these are just two examples of the many kinds of diffrac- 
tive lenses possible within the scope of the invention. 
[0034] It will be appreciated by persons skilled in the 
art that the present invention is not limited by what has 
been particularly shown and described hereinabove. 
Rather the scope of the present invention includes both 
combinations and subcombinations of the features de- 
scribed hereinabove as well as modifications and vari- 
ations thereof which would occur to a person of skill in 
the art upon reading the foregoing description and which 
are not in the prior art. 

[0035] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of in- 
creasing the intelligibility of the claims and accordingly, 
such reference signs do not have any limiting effect on 
the scope of each element identified by way of example 
by such reference signs. 
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Claims 

1. An intraocular lens implant comprising: 

a telescope body defining an optical path for 

light to pass therethrough; 

a positive lens and a negative lens attached to 

said telescope body; and 

mounting structure connected to said telescope 

body for mounting said implant in an eye, 

wherein said lenses abut against each other, 

and a distance between said positive lens and 

said negative lens Is fixed and determined by 

said lenses abutting against each other. 

2. The Intraocular lens implant according to claim 1, 
wherein at least one of said lenses Is coated with at 
least one of a yellow coating, a UV coating, a spec- 
tral coating, and an anti-reflective coating. 

3. The intraocular lens implant according to any of the 
preceding claims, wherein said telescope body has 
an anterior face, a posterior face and a longitudinal 
axis, and at least one of said anterior and posterior 
faces are slanted with respect to said longitudinal 
axis of said telescope body. 

4. The intraocular lens implant according to any of the 

preceding claims, and further comprising a magnet 
mounted on a portion of said implant. 

5. The intraocular lens Implant according to claim 4 
and further comprising a magnetic tool operative to 
attract said magnet from outside an eye In which 
said implant is installable. 



mounted in a second housing, said first and second 
housings are aligned and joined together to define 
an optical path for light to pass therethrough; and 
said mounting structure being connected to at least 
5 one of said first and second housings. 

10. The intraocular lens implant according to claim 9, 
wherein said first and second housings are bonded 
together. 

10 

11. The intraocular lens implant according to claim 9 or 
claim 10, wherein said first and second housings 
are snap-fit together. 

15 12. An intraocular tens implant according to any of the 
preceding claims, said telescope body having end 
caps which substantially seal said telescope body, 
at least one of said lenses being attached inside 
said telescope body, the implant also comprising an 

20 air bubble substantially sealed inside said tele- 
scope body between said at least one lens and one 
of said end caps. 

13. The intraocular lens implant according to claim 12 
25 and further comprising a plurality of said lenses at- 
tached inside said telescope body, and at least one 
other air bubble substantially sealed inside said tel- 
escope body between said lenses. 

30 14. The intraocular lens implant according to claim 12 
or claim 13 wherein said telescope body is made of 
glass. 



35 



6. The intraocular lens implant according to any of the 
preceding claims, wherein said telescope body has 
a truncated cone shape with one end having a 
greater diameter than an opposite end thereof. 40 

7. The intraocular lens implant according to claim 6, 
wherein one of said lenses Is smaller than the other, 

and the smaller of the lenses is positioned near the 
smaller diameter end of the truncated cone shaped 45 
telescope body. 

8. The intraocular lens implant according to any of the 
preceding claims, wherein at least one of said lens- 
es comprises at least one of a diffractive lens, a bi- 50 
nary lens, a multiorder diffractive lens, a hamionic 
diffractive lens, a Fresnel lens, a spheric lens and 

an aspheric lens. 



9. An intraocular lens implant according to any of the 55 
preceding claims wherein lens are either positive 
ones or negative ones, the positive lens being 
mounted in a first housing, the negative lens being 
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